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No. 126, Original

In The
Supreme Court of the United States

DEPOSITION OF DALE BOOK, P.E.

STATE OF KANSAS,

Plaintiff,
V.

STATE OF NEBRASKA
and
STATE OF COLORADO,

Defendants.

Thursday, February 16, 2012
8:14 A.M.

PURSUANT TO NOTICE and the Federal Rules of Civil
Procedure, the above-entitled deposition was taken on

behalf of Defendant State of Nebraska at 1525 Sherman
Street, 7th Floor, Denver, Colorado, before K. Michelle

Dittmer, Registered Merit Reporter and Notary Public
within Colorado.
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PROCEEDINGS
DALE BOOK, P.E.,
having been first duly sworn, was examined and
testified as follows:
(Mr. Grunewald was not present at the
commencement of the proceedings.)
EXAMINATION
BY MR. WILMOTH:
Q Good morning, Mr. Book. How are you today?

A Good morning. I'm fine.

Q Good. Could you state and spell your full
name for the record, please.

A Yes. Dale Book, D-A-L-E, B-O-O-K.

Q Thank you.

There are a number of moving parts to your
reports, and what I'd like to do is just introduce a
number of the documents, get them marked, and then |
think it would be easier to move back and forth between
them as we need to.

MR. DRAPER: That would be fine.

Q (BY MR. WILMOTH) What I'd like to do first
is just hand you a notice of the deposition and ask you
if you have seen that document?

A Yes, | have.

Q And that document requests that you bring
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any supplemental materials you might have with you. A
couple of your colleagues did so in the last couple of
days.
Have you brought any additional materials?
A Yes, | have.
MR. WILMOTH: We'll mark that Exhibit 1.
(Deposition Exhibit 1 was marked.)
Q (BY MR. WILMOTH) And I'd ask you if you can
identify the additional materials for me.
A | brought a total of five items. Would you
like me to list the items?
Q Let's -- why don't we take them one at a
time.
A Sure.
Q Andwe'll mark them each as an independent
exhibit. Does that sound reasonable?
A Two of them are just computer files.
Q Okay.
A On aflash drive.
Q All right. Why don't you start with the
first document?
A Yes. The first document is an email from
William Peck, passed on to me from Scott Ross, dated
April 16, 2008.

Q And what's the nature of this document?
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MR. WILMOTH: I'm sorry, John, for the
record, is this a single document or copies of the same
thing?

MR. DRAPER: I've given you all three
hard-copy documents that Mr. Book is going to refer to.

MR. WILMOTH: Should we mark these as a
single exhibit?

MR. DRAPER: Up to you. If -- they could
be. Yesterday, we marked them all as one exhibit, but
these are three separate documents.

MR. WILMOTH: Do they relate to the same
subject matter?

MR. DRAPER: Well, they're -- | would say
they're three different items that are further backup
that we realized we needed to provide to you.

MR. WILMOTH: All right. So let's mark the
first one, which is dated Friday, September 16, 2011, as
Exhibit 2.

(Deposition Exhibit 2 was marked.)

Q (BY MR. WILMOTH) And why don't we start
with that one, Mr. Book.

A Yes.

Q Could you tell me what that document
represents?

A Exhibit 2 is an email from Ken Nelson,

N9230
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passed on to me from Scott Ross, on September 16, 2011.

This is a description that Mr. Nelson prepared at the
request of Mr. Ross and me of the drain system in the
KBID lands. It's entitled: KBID Drains.

Q Allright. Thank you. And let's call the

next document, which is dated Tuesday, November 1, 2011,

Exhibit 3.

(Deposition Exhibit 3 was marked.)

Q (BY MR. WILMOTH) Could you explain the
nature of that document, please.

A Exhibit 3 is an email from Sam Perkins,
sent to Alex at Steve Larson's office, with a copy to
our office. This is a tabulation of the groundwater
acreage.

Of particular interest to me for my use was
the Table 3 information on the -- starting on the second
page, which lists the groundwater acreage for -- this is
for the 10-2 corridor for each of the years '05 and '06.

Q Allright. And the email, dated Wednesday,
April 16, 2008, we'll mark as Exhibit 4.

Could you elaborate on its nature?

(Deposition Exhibit 4 was marked.)

A Exhibit 4 is an email from William Peck at

the Bureau of Reclamation passed on to me through Scott

Ross. This was dated April 16, 2008, and this provides
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information related to the various reservoirs.

In the minimum pool are so-called contract
acreages. This information was referred to in Table 6
of the report that | had prepared, analysis of measures.

Q (BY MR. WILMOTH) All right. Do you have
additional materials?

A Yes, | do.

Q And are those on the hard drive?

A Yes.

Q Could you explain the nature of the files
on the hard drive?

A Yes. | provided two Excel spreadsheets.
The first one is an accounting sheet from the RRCA
accounting draft for the year 2007. It is referred to
as the Kansas Version of the RRCA Accounting for 2007,
with a date of 8/8/2008. This file provides the source
of information for 2007 accounting results.

Q And how has that been incorporated into
your work?

A | believe it is included in either two or
all three of the attachments in the report related to
the Kansas losses. There are a series of attachments in
that report describing the status of the accounting.

Q Is that the report that begins at KS

0003557
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A Yes.
Q Thank you.

Do you intend to provide Nebraska that

thumb drive?

A Yes.

Q Allright. May we --

A Orloan it to you so you can pull the file
off of it.

Q Verywell. Very well.

MR. WILMOTH: If possible, maybe we could
make a copy and provide it to you (indicating court
reporter) as an exhibit then also.

Q (BY MR. WILMOTH) Is the file very large?

A Thatfile is large. That's one of the RRCA
accounting files that has a large number of pages in it.

Q All right.

MR. WILMOTH: Can we just go off the record
for a moment to address this.

(Discussion off the record.)

Q (BY MR. WILMOTH) Mr. Book, we had a
discussion off the record about the best way to make an
exhibit out of the hard drive that you provided us. |
understand you have a narrative description of what's on
that hard drive. Could you just describe that for me?

A Yes, | do. Thisis a listing of the two

N9230
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computer files that I've provided to you.
Q All right.

MR. WILMOTH: And we'll just go ahead and
mark that as Exhibit 5.

(Deposition Exhibit 5 was marked.)

Q (BY MR. WILMOTH) Do you have any other
materials, Mr. Book, that you'd like to share?

A No, | don't.

Q Allright. Thank you.

As | mentioned before, I'd like to just
introduce all of these reports, get them in as exhibits,
and then we'll talk about them.

Before | do that, though, Mr. Book, is this
a true and correct copy of your curriculum vitae?

A Yes,itis.

Q Thank you.

MR. WILMOTH: We'll mark this as Exhibit 6.

(Deposition Exhibit 6 was marked.)

Q (BY MR. WILMOTH) I'd like to hand you a
copy of a report that | believe you prepared, ask you to
identify it.

A This is a copy of the report entitled
Engineering Analysis of Losses to Kansas Water Users
from Nebraska's Overuse of Republican River Water in

2005 and 2006, prepared by Spronk Water Engineers, dated

N9230
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November 18, 2011.

Q Allright. Thank you.

MR. WILMOTH: So we'll mark that Exhibit 7,
please.

(Deposition Exhibit 7 was marked.)

Q (BY MR. WILMOTH) For shorthand purposes,

Mr. Book, would it be acceptable to you if | wrote at
the top here "Book I" and then "Book II" and "Book III"
on -- to mark the three reports, just for our discussion
today?

A Yes, that's acceptable.

Q [I'll put that in quotes at the top.

MR. DRAPER: So that Exhibit 7, you're
going to call Book 1?

MR. WILMOTH: Yes.

MR. DRAPER: Okay.

MR. WILMOTH: It's just a little easier, |
think, to keep them straight.

Q (BY MR. WILMOTH) | hand you another copy of
the second report and ask you to identify that.

A This report is entitled Requirements for
Nebraska's Compliance with the Republican River Compact,
prepared by Spronk Water Engineers, November 18, 2011.

Q Thank you.

And is it all right with you if | just mark
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that as "Book II" --
A Yes.
Q -- at the top?
MR. WILMOTH: That will become Exhibit 8.
(Deposition Exhibit 8 was marked.)
Q (BY MR. WILMOTH) And I'd like you to
identify that third and final report for me.
A This is entitled Analysis of Measures that
Would Have Been Required for Nebraska to Achieve
Water-Short Year Compliance with Republican River
Compact in 2006, prepared by Spronk Water Engineers
November 18, 2011.
Q Thank you. And if it's all right with you,
I'll mark this as "Book IIl."
A Yes.
Q So what I'd like to do now is mark this as
Exhibit 9.
(Deposition Exhibit 9 was marked.)
Q (BY MR. WILMOTH) And for the record, just
to be clear, Exhibit 7 is what we will refer to as
Book |, Exhibit 8 is what we will refer to as Book Il,
and Exhibit 9 is what we will refer to as Book |ll.
Fair enough?
A Yes.

MR. DRAPER: Tom, for clarity also, it

N9230
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might be helpful to give the Bates on which each of
those starts.

MR. WILMOTH: Sure. So Exhibit 7, Book |,
begins at KS 000355. Exhibit 8, or Book Il, begins at
KS 000435. Exhibit 9, which is Book lI, begins at KS
000414.

MR. DRAPER: Okay. Thanks.

Q (BY MR. WILMOTH) Now, Mr. Book, | notice

that you have copies of these reports yourself, do you
not?

A Yes, | do.

Q And the copies that | have printed and
marked as Exhibits 7, 8 and 9 were printed from the
electronic version that was provided to us. But |
understand that, looking at your versions, they have
your professional engineer seal; is that right?

A Yes.

Q And your official version of the reports
bears such a seal?

A Yes.

Q Why is that the case?

A | elected to stamp these reports as |
prepared and submitted them. That's somewhat of a
standard practice that we follow for 26(a)(2)

Disclosures in our office.
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Q And what is a 26(a)(2) Disclosure?

A Those are expert reports submitted for
litigation matters. We generally work in water court
proceedings in the state of Colorado where most of the
cases that we're involved in involve 26(a)(2)
Disclosures.

Q That bears your Kansas seal, though, does
it not?

A Yes, it does.

Q So what are the engineering requirements in
Kansas, in your understanding, for purposes of sealing
your report like this?

A I'm not sure.

Q Do you know why you affixed your seal as
the Kansas seal rather than the Colorado seal?

A Because | prepared this work for the State
of Kansas, and | am a registered professional engineer
in the State of Kansas.

Q But you're not sure of the sealing
requirements in that state?

A Not specifically, no.

Q Now, neither Mr. Barfield's report nor
Dr. Klocke's report bears such a seal. Why do you think
that is?

A | don't know.

N9230
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Q Have you reviewed those reports?

A | reviewed drafts of those reports. | did
not review final versions.

Q Have you relied in any respect on either of
those reports?

A No, | have not.

Q Neither directly nor indirectly?

A I've relied on discussions with
Mr. Barfield indirectly and at the time of preparing one
of my reports. To the extent the discussions we had are
reflected in his report, that -- that reliance would be
part of what's in his report.

Q Do you know the general nature of the

analyses that were conducted by Mr. Barfield and
Dr. Klocke?
A Yes, | do.

Q Can you briefly describe those?

A Mr. Klocke was providing a production
function, basically, for the economists to use to
calculate damages.

Mr. Barfield prepared a report discussing

the outlook for future compliance with the Nebraska
Integrated Management Plans, as well as some background
and history related to the compliance by Nebraska.

Q Did you provide either of those two
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individuals any assistance in developing their analyses?
A |wasinvolved in a couple of meetings with

Mr. Klocke, where | may have answered questions about

the KBID system. | don't recall providing him any

specific input. He was not relying on anything that |

was doing, and he did not really ask me for any input

onto the matters he was dealing with.

| had consultation with Mr. Barfield from

time to time related to Nebraska compliance. | may have

provided input regarding review of documents during
the -- that were received from Nebraska in the
production of documents.

Q So understanding that you haven't seen
their final product, but | infer from your answers that
you had seen at least some of the kinds of analyses that
they were conducting -- is that a fair statement? You
are aware of the kinds of analysis that they were
conducting?

A | was not really involved very deeply in
Mr. Klocke's analysis. | saw his report, but like | had
mentioned, | was not asked to comment on it. And | did
not provide him any input, so | guess I'd have to say
I'm not real familiar with the details of his analysis.

Mr. Barfield's report, | am more familiar

with the types of analysis that are involved in that
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report as it relates to the results of the RRCA
Groundwater Model and projections.

Q In your professional opinion and in your
professional experience, would you conduct or employ
those kinds of analyses without affixing your
engineering stamp to them?

A | know that it is oftentimes done. | would
say the rules are not real clear on the requirements for
sealing or stamping what | refer to as 26(a)(2)

Disclosures. And I'm aware that oftentimes reports are
submitted by professional engineers without affixing
seals.

Q And when you receive such reports, how do
you view those that are sealed versus those that are not
sealed in terms of their likely quality?

A It doesn't really affect my view of the
product.

Q So what is the import then of the
professional engineer's stamp as you see it? Does that
impart any imprimatur of finality or completeness of
review, oris it just a legal requirement?

A Well, in general, certain types of work
product, designs, submittals to public agencies are
required to be stamped. | don't think 26(a)(2)

Disclosures fall in that category as clearly required to
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be stamped.
| think our firm has -- has gotten to the
point of, just as a normal course of action, providing

stamps on the reports that we submit.
Q Now, your CV mentioned that you have

conducted various analyses of return flows; is that

correct?

A Yes.

Q Would you typically affix your seal to
those analyses?

A Not -- not normally.

Q Even if you were using them to testify in
Colorado water court?

A That practice -- | probably did not employ
that practice going way back in time. I've been in
practice now for 30 years. I've been submitting reports
for Disclosures now for about 20 years. | have not
stamped all of my submittals going back over the years.
S0 no, not always.

Q How about when you develop augmentation
plans as referenced in your CV; do you typically stamp
those?

A Yes, generally now.

Q Why is that?

A The same thing. It's a 26(a)(2)

N9230
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Disclosure, so it's involved in a -- an adjudicatory
proceeding.

Q If it were not involved in an adjudicatory
proceeding, would you still stamp those analyses -- or
do you, | should say, still stamp them even if they're
not involved in a judicial proceeding?

A Not normally. A lot of our work involves
evaluations for clients, quantifications on a
preliminary basis of what they could expect to receive
in a transfer proceeding. Those types of reports and
plans are not typically stamped.

Q I'd like to hand you a copy of an
electronic communication that we located during our

initial round of our arbitration. We'll mark this as
Exhibit 10.
I'd like you to identify this
communication, if you can.
(Deposition Exhibit 10 was marked.)
A This is an email from me to David Barfield
and Steve Larson, dated June 26, 2003.
Q And what is the nature of the
communication?
A This first paragraph indicates that this is
based on the current, parenthetical '96 through 2000,

groundwater depletions with dry-period surface water

N9230
21 of 196



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

22

depletions, calculating the comparison of consumptive
use for Nebraska at Guide Rock with the allocation to
determine a net overuse value.

Q And what was going on around the time of
this email generally with regard to the RRCA and the
litigation at the time?

A The indication on the email is that this is
information David Barfield was preparing related to a
press release, sometime around the signing of the final

Decree, | believe. | don't know exactly, but this is
mid 2003.

Q And I'd like you to read the first sentence
of the email, if you would.

A "The Nebraska overuse could be upgraded by
using the current (96-00) groundwater depletions with
the dry-period surface water depletions to bring the
drought period to present conditions."

Q Can you tell me what you mean by the word
"upgraded"?

A I don't know for certain. | must be
referring to some calculations that Mr. Barfield had
prepared.

Q Do you recall what you were trying to
achieve by upgrading the Nebraska overuse?

A My -- my thought here is that we were
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probably trying to extend the current level of

depletions because groundwater depletions continued to

increase. So we were looking at the latest level of
depletions available coming out of the groundwater
model, comparing that with the dry-year period of
allocation or water supply.

Q Now, in my mind, the term "upgrade” is

equivalent to aggrandize. Were you trying to aggrandize

the Nebraska overuse at that time by combining different

periods?

A No.

Q What did you mean by "upgrade"?

A To extend the period to take advantage of
more recent information. That's what the email
indicates is that the -- the last number that | derive
there was based on the latest five-year period out of
the groundwater model for groundwater CBCU.

Q So you're just trying to employ the best
available data at that time to make a more accurate
calculation; is that right?

A Yes, | think that's a fair
characterization.

Q I'd like to turn your attention now to
Book I, if you will, and let's look at KS 365.

A I'm sorry, my report does not have a Bates
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number on it, but | do have page numbers on the bottom
of each page.

Q That's fine. This would be Book I, page 8.

A Thank you.

Q You have a reference there to the Glover
method that you used to analyze return flows. Do you
see that?

A Yes.

Q There's a couple of different references to
Glover in your report. | believe this one is 1977. The
second one is 1974.

Are those two different publications or is
this just a typo?

A That may be a typo, if you can let me check
the list of --

Q |think it's reference 11.

A Yes. | think the reference should be to
the 1974.

Q Allright. And in your backup materials,
you provided us an electronic copy of Chapter 8 of that
report; is that right?

A Yes.

Q And there are roughly 25 separate equations
and 14 subsections in Chapter 8, and it's not clear to

us which of those you're using. Can you tell me the
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answer to that question?

A My recollection right now is that it's
formula 8-23. That's the best | can recall at this
point.

Q Thank you.

And you also provided a series of Excel
files, but they included only the numerical results of
your calculations and not the actual equations.

Can you describe the method from that
Glover report that you used in these files? I've got a

copy if you need one.

A Yes, if you have a copy available.

Q Let'ssee. This is my set. Here's a copy
of the spreadsheets. You'll have to bear with me. As
we discussed my copying woes, they are hopefully being
worked out.

MR. WILMOTH: And we'll mark this as
Exhibit 11.
(Deposition Exhibit 11 was marked.)

Q (BY MR. WILMOTH) Okay.

A I'm using the drain formula from Glover
Chapter 8, which calculates the part remaining based on
the inputs for aquifer parameters and distance. | use
two distance parameters and | use two aquifer

parameters, the S value and T value, transmissivity.
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Q Okay. And can you tell me which values
you've used?

A On page -- the first page here, which is
Appendix D-2 of the report, we've used transmissivity
values of 100,000 for the alluvial areas in KBID and
we've used 35,000 -- these are in gallons per day per
foot -- units. We used a value of 35,000 for the upland
areas.

Q And does that cover the distance in aquifer

parameters?

A We've provided the -- that does cover the
aquifer parameters. The value of .2 is used for the
storativity. | don't believe that's indicated on the
table.

MR. WILMOTH: You catching all that okay?
THE COURT REPORTER: Yeah.
MR. WILMOTH: All right.

Q (BY MR. WILMOTH) And can you explain to us
the processes Glover describes as local convergence
losses?

A Well, that is probably a phenomena of the
flow at a drain very near the drain, so that -- that
would be a standard or a normal process of drainage
where drains have been employed.

The Glover analogy that we're using here is
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one that's specifically designed to analyze flow in
drains, which would --

Q So does it include this --

A -- account for that, yes.

Q Okay.

A | don't recall the details of exactly how

that would be accounted for.

Q But your understanding is that the method
does account for local convergence loss?

A Yes.

Q And why is that an important thing to
account for?

A Well, that's just a part of the process
involved in draining a field with a drain. There's
going to be flow in both the horizontal and vertical
direction. And as you approach the drain itself, that
flow is going to converge, and there probably is a loss
associated with that process.

Q And does that water moving in a horizontal
direction sometimes move up or down or is it always
downgradient?

A It's always downgradient, but sometimes it

may move up right around the drain itself. You're going

to get flow both up and down as it converges on the

drain. Flow will be downgradient, however.
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Q In your backup materials, you also provided

an electronic copy of Chapter 9 from Glover?
A Yes.
Q Did you utilize the methodologies in
Chapter 97

A Yes, we did. That was for the nondrain
situation where we were calculating return flow timing
to the Republican River. We had split the amount of
return flow between the drain flow aspect where we used
the Chapter 8 formula and the flows directly to the
river, which was using the Chapter 9 formula.

Q Can you tell us which of the Excel
spreadsheet files that were given to us reflect that
analysis?

A | do have a copy of the list of files that
| had provided to you. If you don't have one, | can --

Q Idon't believe | do.

A - pull that out.

Q If you happen to have one, that would be
helpful. Thank you.

A | have not looked at these files for quite
a while, but there is a file called Glover underscore
KBID, and that's an Excel spreadsheet. There's a file
called KBID return flows underscore 2011-11-5. | think

the file should be included in there, in one of those

N9230
28 of 196



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

29

two files.

Q Allright. And just for clarity on the
record, that file listing accompanies the electronic
files we received, correct?

A Yes, it does.

Q Thank you.

What does the Glover method assume about
the aquifer involved with regard to homogeneity or
differences throughout the aquifer?

A That it's homogeneous.

Q Does it make any assumptions about the size
of the aquifer or the spatial dimension?
A Not the part where -- not the part that
relates to the drain flow. That's really intended to
cover a drain situation where you've got drainage to
both sides. In general, Glover has an assumption about
an infinite aquifer, though.

Q And does it make any assumptions about the
elevation of the base of the aquifer?

A No, | don't believe it does.

Q How about the depth of the penetration of
wells in the stream into the aquifer?

A I'm not evaluating wells here, so it's --

Q How about the stream?

A Typically Glover assumes full penetration.
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Q Are there any assumptions about the
interference of pumping from irrigation wells within the
aquifer?

A No. The timing of return flows are
independent of a separate interference, if you want to
call it that, or impacts of pumping wells.

Q Does it make any assumptions about the
water use of crops from the upward flow of water from a
shallow water table?

A No. Glover is not a -- not a way that you
would calculate ET from plants tapping the aquifer.
Typically, if you're doing that type of analysis with

Glover, you would have to make some sort of an
independent analysis of water that would be consumed by
that method.

Q Does it make any assumptions about the flow
of water in the shallow water table?

A Not other than what we've talked about
specifically.

Q Does it make any assumptions about stream
bed conductance relative to the general aquifer
properties?

A Yes. There's -- the assumption is that
conductance is unimpeded, so impacts that are calculated

can affect flow if there's flow in the stream.
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Q We did try to locate a couple of files from
what the -- excuse me, what directory was provided to
us, and | wanted to hand you a description of some of
the outputs and ask you if any of those look familiar?

A Yes, they do.

MR. WILMOTH: We'll mark that as
Exhibit 12.
(Deposition Exhibit 12 was marked.)

Q (BY MR. WILMOTH) Now, can you just tell me
what those files represent?

A Yes. Those are outputs, | believe, from
the basic program that was used to calculate the drain,
or it's possible that these are from the -- from the IDS
AWAS program, which is reference 12 in my list of

references.

Q Okay. Can you tell us what these files
contain, each of those files represents?

A Not -- not right now | can't, no.

Q We also went ahead and printed off the
contents of two of those files. See if this looks
familiar to you.

MR. WILMOTH: Mark that as Exhibit 13.
(Deposition Exhibit 13 was marked.)

A Yes, this does.

Q (BY MR. WILMOTH) And how were the values in
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these files generated?

A This comes out of the program that
implements the process described on the equation in
Chapter 8 and these represent, on a monthly
time-stepped, the amount of return flow or drainage, if
you will, from a unit of applied water during the first

time step or first month. So, for example, the first

one represents return flow of 86.9 percent during the
first month.

Q First month of what?

A During the month of application.

Q So for a layperson, would that be like the
month of May in your analysis?

A It would be -- it doesn't depend on a
particular month. It's a unit response, so it's for the
current month, the month of application. 86.9 percent
becomes drain flow.

Q Isee. And then in the second month,
99.976 percent becomes drain flow?

A Within the first two months, that's the
cumulative total, yes.

Q | see. Thank you.

And did you provide a copy of that program
that you used to generate these results?

A No, | did not.
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Q Where would we find a copy of that program?
A | could provide that to you.
MR. WILMOTH: I'd like to request that that
be provided.
MR. DRAPER: Okay. Very good.
Q (BY MR. WILMOTH) What does the term "sat
depth" refer to? Do you see that?
A Saturated depth? Yes, | do.

Q What does that refer to?

A I'm not sure.

Q Do you recall what the source of your
information might have been to generate those figures
for sat depth?

A No, | don't.

Q Can you tell me what the term "perm" or
P-E-R-M represents?

A Yes. That's permeability.

Q Is that different from the concept of
transmissivity?

A It's one element of the transmissivity.

Q Could you tell me what the difference
between perm is, as used in this file, and the concept
of transmissivity?

A The transmissivity is typically the

permeability times the depth of the formation that
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you're dealing with.

Q Can you tell me what the value V
represents?

A That's the storativity of 0.2 that |
referred to earlier. Also referred to, | think,
sometimes as void ratio.

Q And can you tell me what the source of that
.2 figure is?

A | believe we obtained that information from
the reference 14 or reference 15 in the list of
references on page 10.

Q And for the record, that's KS 367. Did you
conduct any independent evaluation of the parameters
listed in these files?

A The information on the -- listed on the
first page of Appendix D-2, the transmissivity values,
were derived from the references, primarily reference
14, but also information contained in reference 15.

The information on the distances used was
obtained from the email that | provided to you from
Mr. Nelson on the density of the drainage infrastructure
in the KBID lands. That provided an average drain
spacing that was utilized.

Q Do you happen to remember which exhibit

that was?

N9230
34 of 196



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

35

A Exhibit 2.
Q Thank you.

Mr. Book, | want to reference your
attention back to the spreadsheet | provided you
earlier. It's Exhibit 11.

A Yes.

Q | understand you prepared these files,
correct?

A Yes.

Q Can | refer you to page 15. On the lower

right-hand corner you'll see some page numbers. Do you

see that page?

A Yes, | have that.

Q It says: Classified and Irrigated Acres in
KBID?

A Yes.

Q Canyou tell me what the columns P, Q, R
and S represent respectively?

A This is a history of the acreage in KBID,
splitting out the classified acreage above and below
Lovewell with percents. | believe this is information
from KBID.

Q You anticipated my next question, which is
the source -- what was the source of the information?

A Yes. | have a footnote on the bottom of
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the table that says: KBID annual reports.

Q Allright. And what years did these
represent?

A 1991 through 2010.

Q How did you use this information in your
analysis?

A We used the classified acreage as the basis
to develop the average or mean drain spacing that |
referred to. | believe Mr. Nelson provided us with

information about the total length of drains in the
project, and then we used the total area using the
classified acreage to convert that to a drain spacing,

average drain spacing.

Q The values in columns R and S don't seem to

add up to the value in column Q. Should they add up to

that value or is there a reason for the discrepancy?

A I'm not sure what the reason for any
discrepancy would be. This is just data that's
contained in the KBID annual report. It appears to me
that the totals are fairly close, but they may not agree
on a year-to-year basis. | don't know the reason.

Q Okay. Would that have any effect on your
analyses?

A No, | don't believe so.

Q Whether you used column Q or the sum of
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columns R and S, you get the same result?

A | think the result would be essentially
equivalent.

Q Just more generally speaking, do you think
that the Glover method is the best method to analyze the
drainage on an agricultural field, or | should say
within an irrigation district?

A Yes. We did not have a groundwater model

available for this area, and typically if you had an

area where you had a MODFLOW application available, you

may be able to get some improvement on the return flows

back to the river.

However, that type of modeling would not
help you where you're analyzing on-farm or
within-district drain systems, such as what we have
here. So if you were using a modeling approach, you
would have to find some way to represent the on-farm
drainage system, which | have not really seen done with
MODFLOW.

This use of Glover, where you're evaluating
on-farm drains, is a reasonable method in my opinion.

Q So the RRCA Groundwater Model domain
doesn't extend to include KBID?
A No, it doesn't.

Q Did you consider any other alternative
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types of analyses to analyze the issue?

A Yes.

Q Could you tell me which ones those were and
why they were rejected?

A Yes. If you recall in our submittal on the
arbitration proceeding, we made some very simplifying

assumptions about the timing of the return flows of

KBID, from KBID lands to the Republican River, which was

based on my knowledge about the drainage infrastructure
out there.

And in discussions | had had with Mr. Ross
and Mr. Nelson, we decided, as we were preparing for
this submittal, that we would check the sort of
assumptions that we had made the first time around with
an analysis of the drain spacing.

So the information we got on the aquifer
characteristics and the drain spacing led to this
analysis.

Q How did you go about collecting that
information?

A Through the review of the available reports
from the USGS that are referenced and through the
information that was requested and provided by
Mr. Nelson and through discussions with Mr. Ross related

to his local knowledge in the district.
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Q Did you participate in any field
inspections or survey work on the ground within KBID?

A No.

Q I'm going to hand you a summary of a
document. | will represent to you that | obtained this
from the evil empire of Amazon.com, which is killing all
of our local book stores, which my wife constantly
reminds me as she works through her editing career.

| would just ask if you have any
familiarity with this particular document or these
authors.

MR. WILMOTH: We'll mark this as
Exhibit 14.

(Deposition Exhibit 14 was marked.)

A | don't specifically recall this. This has
the feel of something I've seen in the past based on the

name, but -- and the authors, but it's not -- it's not a
document or a reference that | specifically recall.

Q (BY MR. WILMOTH) Do you recognize the
authors?

A The names, | have seen in the past, but

I'm -- I'm not familiar with either of these two
editors.
Q You're not familiar with their work?

A No.
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Q Okay. Could you take a look at the tables
of contents there, which | also printed off, and | would
just ask you if you think any of those titles could be
relevant to your work? | know you don't know the
content of the chapters, but do the titles look as
though they might apply?

A There appear to be a couple of sections
here that would relate to the type of drainage analysis
that | did. One is called "Modeling the Performance of

Drainage Systems" and one is called "Water Table
Control."
| don't see anything else on here that --
Q Allright. Thank you.
A -- appears relevant.
Q You can keep that one.

I'd like to hand you one more reference and
ask you the same series of questions. This is
Exhibit 15.

(Deposition Exhibit 15 was marked.)

Q (BY MR. WILMOTH) Specifically, do you
recognize the nature of this document?

MR. DRAPER: Do you have an extra copy of
that?

MR. WILMOTH: Yeah. Sorry.

A No, | do not.
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Q (BY MR. WILMOTH) Do you know when the
Glover method was actually published, first published?

A The reference that we use is 1974.

MR. DRAPER: Tom, was this marked as an
exhibit?

MR. WILMOTH: Exhibit 15.

MR. DRAPER: Thank you.

Q (BY MR. WILMOTH) Just looking at the title
of that document and the description, Mr. Book, does it
look like it might be something that would be relevant
to your analysis?

A I'm not sure if this would be helpful or
not. It appears to be a design manual to make drain
designs.

Q Allright. Thank you.

Can | turn your attention back to
Exhibit 11, which was the spreadsheet that we printed
off?

A Yes.

Q Page 1 of that spreadsheet reads
"Appendix D-2" at the top?

A Yes.

Q Can you explain to us what's included in
that spreadsheet there -- excuse me, in that sheet?

A Yes. This is a list of the data from the
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reference cited on the bottom, Fader, 1968. And this
contains, for a series of wells, the location, geologic
source, transmissivity and the type of test. I'm not
sure what the "type of test" refers to.

Q And | asked you earlier whether you had
conducted any field analyses in KBID.

Did you conduct any field analyses to
determine the actual soil or aquifer properties within
KBID?

A | did not do any field analysis, no.

Q With respect to column M, the
transmissivity values --

A Yes.

Q -- do those values support an assumption
that the aquifer is homogeneous?

A | believe it would be difficult to

determine that from the transmissivity because you don't

have the depth parameter included here.
Q Arethe --
A This reflects a combination of permeability

and depth at any particular point, so --

Q Does the depth parameter appear anywhere in

this spreadsheet or any of the other material?
A It does not on this page. I'm not sure if

there's more information in the reports or not that
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would indicate that. | don't recall.

Q If you had that information, could you
answer my question?

A Based on the description of the area
contained in the two reports, | would consider this an
area that would be suitable for application of the
Glover and homogeneity requirement.

Q What do you base that opinion on?

A The description of the aquifer, that it's
the alluvial aquifer of the Republican. And it's
generally a uniform-type aquifer, similar to other
systems that I've worked on.

Q Let me take you to page 19 of the

spreadsheet. |think earlier you made reference to this

value SY in our conversation in column D?
A Yes.
Q Could you tell me what that represents?
A Well, it's referred to here as the specific
yield.
Q And how is that value determined?

A Again, | believe | obtained that from the

information in the two reports, the Fader report and the

USGS report.
Q Are these references 14 and 15?

A Yes.
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Q Do you expect that value to vary over the
area of an aquifer?

A No. Typically that's a pretty stable value
that's used for modeling purposes.

Q And what value did you select?

A The 0.2 value you mean?

Q Yes.

A That's the value.

Q And the basis of that selection again was
the references 14 and 15?

A Yes.

Q Earlier | directed your attention to
page 1, and we had a discussion about column M on the
transmissivity values. If the transmissivity values
vary as they do in column M, would you not expect them
to vary in column D on page 19?

More specifically, would you not expect the
value of SY to vary?

A | would not expect the value of SY to vary.
Transmissivity, there will be variation throughout an
aquifer, but we selected a mean transmissivity.

Q The .2 value is a mean?

A No. That -- that value is not going to
vary. That's the value we obtained from the report, the

two reports.
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Q So how does the value of .2 relate to the
mean transmissivity value that | understand you
selected?

A ldon't--1don't have that as a
relationship. The two are separate parameters.

Q Is there any method by which those two
could be related?

A There may be.

Q Do you know of any?

A Not right here, right off, without doing
some research on that.

Q Mr. Book, I'd like to hand you the ASABE
document. The first page and the fourth page -- I'm

really only interested in the fourth page. | do have a
copy of the complete document, if you'd like to see it.
MR. WILMOTH: We'll mark this as
Exhibit 16.
(Deposition Exhibit 16 was marked.)

Q (BY MR. WILMOTH) Are you familiar with the
ASABE?

A Not specifically, no.

You don't know what that organization does?
No, not specifically.

You're not a member of that organization?

> 0 r O

No.
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Q Are you familiar with any of the standards

the organization employs?

A | don't believe so.

Q So you don't rely on any of those
standards?

A No.

Q I'd like to turn your attention now to
Appendix D-5 of your Book | report. That would be

towards the back.
Could you explain to me generally what this
appendix includes?

A This is a derivation of the distance
parameters that we used for the drain part of the
analysis. This shows the transmissivity value, the
specific yield value, and the average drain spacing, and
then the X parameter that was used in the formula.

Q What is the general nature of the drains
within KBID? | mean, physically, are they corrugated
plastic tubing that are installed below the surface or
are they open drainage ditches? How do they look on the
ground?

A It's pipe drain. They're more than
corrugated plastic. They have been in place for
probably 40 to 50 years. | envision them as large

concrete drains on the order of 10 to 12 inches
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possibly, constructed by the Bureau of Reclamation.
They were supplemented by KBID in specific

areas, as indicated by Mr. Nelson. | envision that
aspect of the drainage as probably a little more of the
4- to 6-inch clay tile pipe type drain.

Q You mentioned that you envisioned them
being that way. Have you not seen them actually?

A No, | have not. That's information | got
from Mr. Ross and Mr. Nelson.

Q What does the column entitled "Drain

Length" represent on the Appendix D-5?

A That may be a prorated number between the

above and below KBID. Mr. Nelson provided us with a

total distance.

Q So that's like a linear footage of
drainpipe?

A Yes.

Q Okay. And is this reference here in Note 4
one of the documents you provided us today?

A Yes.

Q All right. What does the column entitled
"Average Drain Spacing" represent?

A That should be the area divided by the

drain length. It's the average distance between drains

in the KBID service area generalized, based on the total
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area that we had -- | believe that came from the

information we were looking at earlier on the authorized

acreage and using the length that Mr. Nelson had
provided.

Q Sothat's just a calculated value, and it
assumes that the drains are equally distributed
throughout the district at that spacing?

A | don't know that we have to go to that --
that assumption, but it's certainly an average spacing

based on the total area, the total length.

Q Would you expect the drains to be variable
then on the ground, the distance would be variable on
the ground?

A Yes.

Q Any idea what the scope of that variation
might be?

A No.

Q Would you expect spacing like that to be
appropriate for this area and this district?

A Yes. These were designed drains so the

U.S. Bureau of Reclamation -- as | understand, it was a

significant effort after the project had been in place

for a while and the drainage problems became apparent,

that the Bureau invested a substantial effort in the

design and construction.
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Q Let me turn your attention to Appendix D-6.
| think D-6, 7 and 8 all talk about various Glover
results. Can you tell us what these appendices
represent?

A Yes. These are basically the response
functions which display the return flows as percentage,
so these are unit -- unitized response functions, just
displaying the results over a period of months.

And so we've got individual monthly values
and then cumulative curves on the bottom. And these
represent the results for the alluvial aquifer
representation, as well as the on-farm drain
representation, which is Appendix D-8 and D-9.

Q And how did you incorporate these curves
into your analysis?

A We used unit responses to make calculations
of the timing of return flows to the Republican River.
We weighted the areas. | believe we used 75 percent
drain and 25 percent nondrain, which we applied the
alluvial aquifer results.

Q How did you arrive at those statistics,

75 percent drain, 25 nondrain?

A The 75 percent drainage was an assumption

based on the descriptions that Mr. Nelson and Mr. Ross

had provided and an approximation of how much of the
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return flows were affected by or delivered through the
on -- through the drainage infrastructure in the
district.

Q What functions from the Glover analysis did
you use to create these?

A Well, the Glover analysis generates a timed
series of return flows, and we are using a monthly time
step.

Q Monthly time step.

Are those calculations represented in the
report or on any of the supporting materials?

A They should be in the spreadsheet backup we
provided to you.

Q In the spreadsheet that's Exhibit 117?

A As | mentioned, there were two spreadsheets
with return flow results, and based on what you provided
me here, | don't see it in this spreadsheet.

Q Could you just identify from your notes the
files to which you are referring?

A In reviewing Exhibit 11, | do see some
results of the depletion analysis, which are used to
generate these curves, back starting on page 21 of this

document. So | believe all of the information is

contained in this document to generate the unit response

functions.
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Q Thank you.

Mr. Book, I'd like to turn to your CV for a
moment, if | may. And | have my additional copies.
We've already marked this, | believe, as an exhibit,
have we not?

THE COURT REPORTER: Yes. It's Exhibit 6.

Q (BY MR. WILMOTH) Exhibit 6. I've got extra
copies, if you'd like.

Mr. Book, your CV notes you've got
experience developing augmentation plans. Could you
generally describe that experience for me?

A Yes. Augmentation plans are the means for
developing new water sources in Colorado or for
providing replacement for existing wells.

Typically, because it's -- if the source is

groundwater and it's developed with wells, then you have

lagged effects on the streamflows that need to be
accounted for and replaced at times when there aren't
senior water rights needing water.

So the plan for augmentation is a means to
incorporate a replacement source of water, either
retired irrigation rights or storage water generally, to
provide a program to replace -- calculate and replace
stream depletions caused by pumping wells at the

available sources.
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Q So physically, what do these typically
involve on the ground?

A Typically, it's a water supply system,
either municipal or irrigation are the typical
applications with individual wells to multiple wells.
And water is used through a system, either an on-farm
irrigation process or through a municipal system and
generates return flows.

So one component of the augmentation plan
would be return flow documentation and measurement to
determine the depletions caused by the well pumping. In
addition to that, you would then have replacement
sources of water available, which could involve
storage -- storage water or transferred ditch water.

That's the typical augmentation plan.

Q Could you just explain the basic steps that
you engage in when you work to develop an augmentation
plan?

A There's two basic steps. The firstis to
develop what the depletion characteristics are going to
be for the source wells for the water supply. That
typically involves analysis of impacts on streamflow.
Typically, it's based on the alluvial river systems.
It's based on a Glover-type formula and unit response

functions.
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Q You don't typically utilize groundwater
models to conduct those analyses?

A No.

Q Sorry, | interrupted you. There's another
step?

A The other -- the other component is then
the replacement supply, and this involves identification
of the amount of water, identification of potential
sources of water, acquisition of sources of water; and

if it's a water right that has been previously used for
irrigation or some other type of use, it will involve a
change of water right proceeding to quantify the
available -- we refer to it as consumptive use credit,
which then is available to replace net impacts.

Q How do you typically go about identifying
the scope of the water need or the water that needs to
be offset?

A Based on the demand of the project. This
can range anywhere from an individual farm, an

individual private user for a -- some type of a

commercial operation to a large subdivision, where you

will be analyzing wellfields. But it's demand-driven
and well -- based on where your wells are located.
Q When you're quantifying that demand, then

do you interact with the project proponent and try to
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understand what they're trying to achieve, | assume?

A Yes.

Q You mentioned earlier the documentation and
measurement of return flows. Do you typically take
actual measurements of water use or consumption or
return flows to validate your assumptions?

A We'll normally use -- you will normally use
the best information that you have available related to
return flows. Oftentimes that involves field
observation. lIrrigation return flows are difficult to

measure, so it's not usually a measured component.

If you are dealing with a municipal system,
return flows are a measured element of effluent
oftentimes, which is measured.

Q When you're analyzing return flows
generally, can you just explain the basic steps that you
undertake to do that?

A Are you referring to irrigation return
flows or --

Q [I'm actually referring to the analysis you

conducted in your CV -- referenced in your CV. On

page 4 of your resume or your CV, you've got lawn grass

irrigation return flows?
A Oh, yes.

Q So my question is just, could you describe
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the general steps that you engaged in in that analysis?
A In that specific analysis, there was a

program in place over a number of years to quantify the

amount of return flow from lawn irrigation. We call it

a lysimeter program.

There were a number of these implemented
around Denver back in the 1980s. The purpose was to
come up with a more accurate estimate of basically
irrigation efficiency of lawns. So it was based on
measured input. To lysimeters, what was the measured
return flow and how did that vary with the amount of
application.

Q Why did you employ lysimeters in that case?

A At the time, the issue of lawn irrigation
return flow credits was somewhat -- | don't want to use
the word "controversial," but it was subject to quite a
bit of scrutiny, and there were questions among the
water users on the river about whether there was any
return flow from irrigation on lawns and to what extent
that occurred. Hence, the data collection program.

Q And did that data improve your
understanding of the issue?

A Yes.

Q What did you conclude?

A That it's variable and it depends on the
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amount of water that's applied. When you're dealing
with a municipal water supply system, it's different

than dealing with irrigators, who are more focused on
management. And so you see a broader range of return
flow characteristics from zero to large quantities.

Q What's the value of utilizing a lysimeter
over some other field measurement device?

A It gives you a point measurement. It's
somewhat limited because you're dealing with obviously a
small area with a lysimeter. So the issue then becomes
the representativeness of it, and you have to make
assessments about the number of lysimeters that are
needed to provide sort of the mean information that you
need to run the program.

Q Does a lysimeter measure return flow,
generally?

A It can. The primary purpose of a lysimeter
in the more conventional use is to measure ET, but you
have a mass balance on the lysimeter.

So the return flow is another element
that's measured depending on how you're operating the
lysimeter. Some lysimeters are not intended to measure
return flow. Others are based on the way the drainage
is handled.

Q Are there other devices or mechanisms that
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can be employed to measure return flows?
A Not that I'm aware of.
Q How do you typically measure the return
flows from an agricultural field?
A You make engineering calculations.
Q Your CV also notes you've got some
experience supporting and analyzing water rights claims.
Is that -- am | understanding that
correctly?
A Do you have a specific cite?
Q Well, I'm inferring from your work on
behalf of Eagle County, for example, and the City of
Pocatello, Idaho, that you have conducted that work.
A The work specifically for Eagle County is
primarily water rights protection work, and it relates
to augmentation plans and water rights transfers. There
are not very many places in Colorado where there are new
water rights claims being made. It's more in the --
Q Sure.
A --in the realm of changes in augmentation
plans.
On the City of Pocatello, we do assist them
with ongoing worked in the Snake River Basin
adjudication, which is largely water rights claims, so

that specifically relates to that client.
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Q How about your work for the Department of
Justice?
A Again, that is specifically related to
water rights claims that were filed in the Klamath
Basin, and we were assisting the Department of Justice
in evaluating those claims as part of an adjudication
process.
Q Okay. And what are the typical steps that
you undertake to substantiate or validate a water right
claim?
A To -- typically, the water rights claims
you're dealing with in these adjudications are for water
rights that are already in place and operating or had
been at some point in the past.
So in large part, it's a historical use
analysis based on records, information from the field,
interviews with users, interviews with state water
administrators, to determine the validity and the extent
of the water use and relate that to a claim that is
being made.
Q Okay. Very good.
MR. DRAPER: Can we take a break?
MR. WILMOTH: Yes. Let's take 15 minutes.
Come back at 10:00.

(Recess taken from 9:48 a.m. until
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10:04 a.m.)

Q (BY MR. WILMOTH) I'd like you to turn to
your Book | report, if you would.

A Yes.

Q And the report begins by explaining your
intent to analyze the reduced water supply to the State
of Kansas caused by overuse of Nebraska's allocation on
the Republican River in two years, right?

A Yes.

Q What analysis did you conduct to determine
that Nebraska's overuse was the proximate cause of the
reduced water supply?

A The purpose of the analysis is to determine
what the impact was of the Nebraska overuse. So the
quantity of the overuse reduced by losses to the
stateline represents the amount of water that we are
evaluating here.

It's a direct relationship between the
amount of overuse and the amount of water at the
stateline if you're accounting for losses.

Q Did you make any independent determination
of the fact that Nebraska was the proximate cause of all
of the reduced water supply, or was that an assumption?

A We are only quantifying the reduced water

supply attributable to the overuse, so it's almost by
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definition. First we quantify the overuse, and then we
quantify the impact of that amount of overuse.

Q So your assumption is that all of the
overuse resulted in a reduction in -- of use in KBID?

A Generally speaking, that's the concept.
However, as | noted, we did account for losses. | did
state the assumptions in the report that the water was
available through Harlan County Reservoir.

And based on the level of water involved
and the level of water that had actually been delivered
to KBID, it was my conclusion that all of the amount of
overuse could have or would have been used by KBID in
these two years.

Q Did you consider any other factors that
might have reduced the supply available to KBID?

A No.

Q Did you consider anything like KBID board
decisions or voluntary decisions made by Kenny Nelson or
other members of the District?

A No, | did not.

Q A little further down there, you explain
that the purpose of the report was to determine how the
water supply unavailable to the State of Kansas would
have been used if Nebraska had been in compliance.

With whom did you speak in KBID about that
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issue?
MR. DRAPER: Are you referring to a
particular page of the report?
MR. WILMOTH: Page 1.
MR. DRAPER: Okay. Thank you.
Q (BY MR. WILMOTH) Bottom of the first
paragraph.
A In KBID, | spoke with Ken Nelson, and
there's one other gentleman on the staff there. | don't
recall his name right now.
Q Did you speak to any members of the board?
A No.
Q Did Mr. Nelson tell you he would have used
a full supply, had it been available?
A | don't believe he spoke in terms of full
supply.
Q What did he tell you?

A He told me that they did not have enough

water. Those were two water-short years, and additional

water would have been used.

Q Did he tell you he would have used all the
water that you've calculated?

A No.

Q Did he tell you he wouldn't have used all

that water?

N9230
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A No.

Q

How many farmers outside of KBID did you

speak with in conducting your analysis?

A

Q

| believe about four.

Where were they located?

A On the Republican River between the

stateline and Concordia.

Q

A

Q

o » O >

A

Could you tell me their names?

No, | don't recall.

Do you know when you spoke with them?
Yes.

Could you tell me?

| believe it was in December of 2010.
What did they tell you?

They told me the general conditions on the

Republican River as it related to use of water from the

river, both for well pumping, as well as surface water

diversions.

| think the information they described was

related to cropping types and to operations and to

issues related to river flow and to issues related to

water rights administration.

Q Were all those farmers present and farming

in 2005 and 2006 at those locations?

A

Yes.
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Q So when they told you about these issues,
were they speaking about those issues as of 2005 and
2006 or as of 20107?

A They were speaking about conditions related
to the timeframe that we were inquiring about, which was
2005, 2006, and to conditions prior to that, when there
was more water in the river, and to conditions since
then.

Q How would | go about finding out who these

individuals are?

A Mr. Ross attended the meeting.

Q Did he schedule the meeting?

A Yes.

Q Did he identify those persons for you?
A He was the one who determined who would be
present at the meeting, | believe. | didn't.

Q Do you know what the basis of his
determination was?

A General knowledge of the Republican River
below Hardy.

Q Did you use any standardized questionnaire?

A No.

Q Were there any written minutes of those
meetings?

A No.
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Q Did you receive any information from any of
those folks in the form of written communications?
A No.
Q Did you take any notes of those meetings?
A Yes.
Q Have they been provided to us?
A No.
MR. WILMOTH: Could I request copies of
those, Mr. Draper?
MR. DRAPER: Yes.

Q (BY MR. WILMOTH) A bit further down, at the
bottom of page 1, you indicate that the actual water
supply available to KBID was limited by the water in
storage in Harlan County Lake; is that correct?

MR. DRAPER: Which paragraph is that?
MR. WILMOTH: Last paragraph, last
sentence.

A Yes, that's a correct statement.

Q (BY MR. WILMOTH) Does that mean that you
assumed KBID would have taken all the water available to
it in Harlan County Lake in '05 and '06?

A No.

Q What was your assumption about that?

A Well, they took what they took, and

additional water would have provided them the water
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supply to make runs during the irrigation season to use
the water that Nebraska would not use if they were not
overusing.

Q Would they have left any water in Harlan
County Lake?

A No. As | previously stated, based on the
amount of water available and the historical use in
KBID, | don't believe so.

Q So they would have used all the water that
would have been available in Harlan County Lake?

A No, I didn't say that. They would have
used the additional water that would have been available
from the Nebraska overuse.

Q Okay. Is that equivalent to all the water
that is legally available to KBID?

A | believe in one of the years, the
reservoir was drained down to the -- the minimum that it
could be taken during the irrigation season. | don't
recall for the other year, so no, not necessarily.

Q Is there some block of water in Harlan
County Lake that KBID would not have taken in your
hypothetical?

A ldon't know. |didn't analyze that.

Q Do you know if KBID has ever decided to

leave water in Harlan County Lake that would have
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otherwise been available to it?

A They do leave carryover in the reservoir

from time to time.

Q Do you know whether KBID elected to leave
any water in Harlan County Lake in 2005 and 20067

A As | said, | believe in one of the years,
it was drained down as far as it could be taken, and |
don't remember the situation in the other year.

Q Assuming for the sake of argument that KBID
elected to leave water in Harlan County Lake in 2005 and
2006; how would that affect your analysis?

A Based on the amounts of water that were
taken and the amounts of water available, that would not
affect my analysis.

Q You proceed in your analysis to conclude
that the additional supply that would have been
available would have produced additional streamflow at
Hardy and downstream of KBID; is that right?

A Yes.

Q And you conclude that would have resulted
in additional diversions?

A Yes.

Q With whom did you speak about their likely
diversions of return flows in those areas?

A | spoke with Mr. Ross and | spoke with
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Mr. Pope and | spoke with Mr. Barfield. | think that's
it.

Q And do you recall their general response to
your inquiries about that matter?

A It's been some time now, but the general
response was that there are active diverters in that
section of the river. There were significantly low
stream flows in that stretch of the river for the two
years.

Additional water would have been diverted

subject to MDS constraints that were in place in those

two years.
| think those were the main things that |
was told.

Q Did you attempt any independent
verification of the likely behavior of those diverters?

A Yes.

Q What was that?

A That's the analysis that we describe and
tabulate in the report related to the listing of water
rights for active diverters in the reach.

Q And that's included in your report?

A Yes.

Q On page 2 of your report, you note that

additional flows would have reached Milford Reservoir
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downstream in Kansas. Is that reservoir located in the
Republican River Basin as defined in the Compact?

A Yes.

Q How is the water in Milford Reservoir used?

A They have a water bank, a municipal water
bank, and there's water contracted for out of Milford.
In addition, it's used for recreation. Those are the
uses that I'm aware of.

Q Did you attempt to quantify the shortage of
water that would have otherwise theoretically reached
Milford Reservoir?

A Yes.

Q What is that figure, or | should say what
is that amount?

A On Table 4, which is page 26 of the report,
there is a bottom-line number, which is called Total
Remaining Additional Flow. And this is the net outflow
at Clay Center, which is essentially return flow water

that would have been remaining in the river at Clay

Center after deducting the diversions that we documented

above.
That flow would probably be a little bit

low because the diversions that we're describing in

row 9 would have generated additional return flow on top

of those.
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Q s this -- what's that figure? What is
that number?

A The total for the two years is 27,917
acre-feet.

Q Is it your understanding that the State is
seeking any relief for damages based on that water?
A I'm not aware of any quantification. |
don't know what all of the potential claims for other

considerations might be, but in terms of numerical
economic analysis, I'm not aware of any. | was not
asked to help with any.

Q So your understanding is that that figure
is not included in the economic analyses that
Dr. Hamilton performed, for example?

A That's correct.

Q Thank you.

Now, at the end of this introductory

section, you note that the results of your analysis were

provided to the Kansas economists for purposes of

computing economic losses to the State of Kansas due to

the shortages caused by overuse in Nebraska.

Can you tell me your understanding of the

relationship between your work and the economists' work?

A | provided Mr. Hamilton with the quantities

of water diverted -- that would have been diverted to
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the Republican River.

Q And did you have any further involvement in

their utilization of that information once you provided

the initial conclusions?

A No.

Q Turning to Section 2 of your report, you

note that the Courtland Canal is often operated outside

the irrigation season to move water into Lovewell

Reservoir; is that right?

A Could you show me which sentence you're

referring to?

Q

| don't know that I'm referring to a

particular sentence so much as this Section 2.

Why don't | just ask you if that's an

accurate fact?

A

Well, the concern | had with your question

was the term "often." | wouldn't characterize it as

often --

Q

o » O >

Okay.

-- because that's not the normal operation.

When does it typically occur?
When they're water-short.

And how is that done? Who makes the
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request?

A | believe the District makes the request.

Q KBID?

A Yes.

Q And do you know the mechanics of that?
Does KBID request the Bureau to release water from
Harlan to put into Lovewell during the period outside
the irrigation season?

A No.

Q How does that work?

A There is -- my understanding is, there's no
water released from the reservoir during the winter
season, so diversions would be of river flow at the

request of the District.

Q So this is just natural flow?

A Yes.

Q So that discussion in Section 2 doesn't
contemplate the movement of stored water then?

A Not -- not during the off-season, it does
not. That's correct.

Q Thank you.

On page 3, you refer to Bureau records as

evidencing the number of acres irrigated in 2005 and

2006, but | didn't see a citation. To which records are

you referring?

N9230
71 of 196



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

72

A The Bureau records that I'm referring to
are either reference No. 2 or reference No. 3. The

operating plans, | believe, contain the information on

acreage, and | believe the information we received from

the Bureau did as well.

Q Has that Bureau information been produced
in association with your report?

A All of that was information that had been
produced previously, and | don't believe we included it
in the spreadsheets again at this time.

Q When you say previously produced, do you
know when they were produced?

A In the production of documents for the
arbitration proceeding.

Q Do you know what the date or vintage of
those operating plans is?

A | believe there's an annual operating plan
that's generated, and | know that the Bureau tabulates

summaries of the records and other files, but | believe

the annual operating plans would only contain either the

current year or current year and prior year for each --
each report.

Q So were you relying on the 2005 operating

plans of the Bureau and the 2006 operating plans of the

Bureau?
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A | don't recall specifically which -- which
source it came from.

Q Is there any way that you can determine
that?

A Yes. I'd have to go back and review the
data sets.

Q What are those --

A It may be documented in the spreadsheet
that you have.

Q All right. Do you know what those records
are based on, the Bureau records?

A Not specifically, | don't. | think the
general process is for the District to report the
acreage to the Bureau, but | don't know any more detail
than that as to how the Bureau compiles that
information.

Q Do you consider that a reliable source of
information, though?

A Yes.

Q Now, you note that an average of 6.9 inches
was delivered in '05 and '06. Do you know how much was
delivered in each year?

A Yes, | do.

Q Canyou tell me?

A That information is provided on Table 3 of
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the report, which contains -- the first block of
information is the actual, and so this represents the
farm deliveries and the acreages.

Q | beg your pardon. Table 3?

A Table 3 on page 25.

Q And do you know what factors go into KBID's

determination of how much water to deliver in a given

year?

A Generally | do, yes.

Q What are those factors?

A Generally, the District operates on a full
supply basis, which means that the irrigators receive as
much water as they want or need. They consider a base
allocation of 15 inches.

They have flexibility, that irrigators can
obtain water above 15 inches at times. They will
evaluate water supply conditions, and if it looks like
there are water-short conditions and provide notice to
the irrigators, if it appears that they will not be in a
full supply; this then could lead irrigators to evaluate
water supply conditions and their needs.

Q Does precipitation play any role?

A Precipitation plays a role on a scheduling
basis. I'm not sure that precipitation has a big effect
on the total volume taken for the year. It's more when
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they take the water that's going to be affected by
precipitation.

Q And how does precipitation affect the
schedule of water deliveries?

A My understanding is that if significant
rainfall is occurring, that deliveries can be regulated
or postponed or turned off during those types of events.

Q And why would that be necessary or
appropriate?

A Just because irrigation supply would be
reduced in the short term due to a significant rainfall
event.

Q Irrigation supply would be reduced or
irrigation demand would be reduced?

A The irrigation demand for supply, excuse
me.

Q Is that because part of the crop irrigation
requirement is being met with the precipitation?

A Yes.

Q Are you aware of any situations in which
the State of Kansas contracts to maintain water for fish
and wildlife in Harlan County Lake?

A No, I'm not.

Q Still in Section 2, you explain that return

flows from the Courtland Canal and the KBID service area
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reach the Republican River and its tributaries and
they're available for diversion or recharge to the
alluvial aquifer downstream.

This is in Section 2, page 3, above 3.0,
last sentence.

A | see that now.

Q We'll get there.

A We're there.

Q On what do you base that opinion?

A My knowledge of the system out there, the
river, and the KBID service area. The review of the
reports that are listed in our references, primarily 15,
| believe; the USGS report; the discussions that |
referred to previously with Kansas officials; and just
general hydrology knowledge of the way that irrigation
and return flows are going to operate.

Q In speaking with those folks that you
referenced, did you garner any information that would
allow you to determine how much of the return flow
reaches the Republican River and how much reaches the
tributaries that you're referring to?

A | don't recall any specific information
that they provided. One exception may be Scott Ross's
description of the drains, which are going to be

connected to the tributaries up in the service area. So
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that information helps make that determination.

Q Did you break out how much return flow is
reaching the river proper and how much is reaching
tributaries?

A | don't believe we did, no.

Q Would the answer to that question affect
which individuals could actually use the water outside
of KBID?

A We were limiting our analysis to users on
the river itself and on the tributaries in KBID, to the
extent there were any.

So physically, the return flows would be
available to diverters below the KBID service area,
whether it's on a trib or on the Republican River.

Q Would it have any bearing on who within

KBID could use it?

A No.

Q Would it affect the timing of the return
flow reaching those users outside of KBID?

A Could you repeat what the primary question

is we're answering?

Q Sure.

If return flow that you're referring to
here reaches a tributary versus the mainstem, does that

affect the timing with which that water ultimately
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reaches users outside of KBID?

A Well, the timing is a function of where
return flows accrue to the system. I'm analyzing return
flows at the point of flow, whether it's in the drain on
the service area or in the tributaries. It's to the
nearest flowing tributary or to the Republican River
itself. Certainly the timing would affect when it could
be diverted.

Q Soif the return flow you're referring to
reaches a tributary, does that -- is it possible that
the water reaching that tributary would take longer to
manifest in the area below KBID than water reaching the
mainstem?

A No.

Q Okay. That's irrelevant?

A lt's -
Is that what you're saying?
No. It's not possible.

What's not possible?

> 0 r D

That the water reaching a tributary would
take longer to reach the river than groundwater deep
percolation that's reaching the river directly.

Q Okay. That wasn't exactly my question, |
guess. Let me try this again.

| understand from your statement here that
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some of the water that you consider return flow reaches
the Republican River directly and some of it reaches a
tributaries -- a tributary or multiple tributaries of
the river; is that a correct understanding of your
statement?

A Return flow would accrue to a certain
location whether it's a drain or a tributary or the
mainstem of the river, and some combination of all those
occurred.

Q And when you're trying to determine when
that return flow would reach users outside of KBID, does
it matter to you from a timing perspective whether the
return flow is going to the mainstem or a tributary?

A Yes.

Q Why so?

A In general, flows to the tributaries are
going to respond to the river sooner than flow that is
picked up in the river -- or accrues to the river,
excuse me.

Q And does that mean that flows reaching the
tributaries will reach users outside of KBID more
quickly?

A Yes.

Q Do you have any idea how much more quickly?

A | have not done that calculation directly,
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but the analysis considers the location of where the
return flows would accrue, whether it's to a tributary
or to the river.

Q And of the total available -- strike that.

Of the total that you're referring to, did
you try to determine how much reaches the alluvial
aquifer?

A No, | did not.

Q Does the answer to that question affect the
timing at all as to when the water reaches users outside
of KBID?

A No, | don't believe it does.

Q So the water -- the return flows that are
going directly to the mainstem and the return flows that
are going into tributaries reach areas outside of KBID
at the same time as water that goes into the alluvial
aquifer; is that correct?

A | would say that recharge to the aquifer is
part of the process of streamflow, and additional --
additional streamflow is going to result in additional
recharge to the aquifer.

Q So does it affect the timing with which
water reaches the users outside of KBID?

A | don't believe so in the situation. |

mean, | didn't identify any dry stream reaches.
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Q Okay. Let's turn to Section 3 of your
report. The first sentence there contains an
assumption. Could you explain that assumption to me?

A The assumption speaks for itself. It's
that the amount of overuse in Nebraska would have been
available to KBID through Harlan County Reservoir.

Q Does that mean that you essentially routed
all that water through Harlan County Lake in your
analysis?

A | didn't do an explicit routing
calculation. The significance of that assumption is
that water that was overused in Nebraska would have been
available to KBID during the irrigation season in the
two years.

Q So if a portion of that water were not
routed through Harlan County Lake, how would that affect
your report?

A If it was assumed that some of the water
came in below Harlan County Lake, then | would have to
look at the ability for that water to be diverted at
Guide Rock in the off-season, which | suspect could have
occurred in these two years.

Q Why would users divert it during the
off-season? Is that for, like, preseason irrigation or

some other use?
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A No. It's not for preseason irrigation.

Q Why would they divert out of the season?

A KBID diverts winter flows at times when the
system is water-short in order to get more water into
Lovewell Reservoir and get it full.

Q Okay. What was the basis for the
assumption that you did use?

A Most of the basin in Nebraska is above
Harlan County Reservoir. The test is at Guide Rock,
which is the point of diversion for Courtland Canal.

And | think based on what | just told you
about the potential to pick up accretions between Harlan
County Reservoir and Guide Rock, if the water had not
been taken during the irrigation season as a demand or
river flow from the reservoir, it likely could have been
taken in the off-season.

Q Soisthat just your professional judgment,
based on your experience? Do you have any
communications with anyone that told you that was the
right assumption or any direction to utilize that
assumption?

A It's based on my understanding of the
system and the way that the Kansas Bostwick District
water supply is related to Harlan County Reservoir and

my understanding of the overall use in Nebraska and the
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amount of overuse relative to the use.

Q So you were responsible for electing to
rely on that assumption?

A Yes.

Q You also note toward the bottom of page 3
that all of the required water would have been delivered
in the irrigation season.

On what did you base that assumption?

A That follows from the assumption stated in
the first sentence.

Q Okay. So which came first, the chicken or
the egg there? Did you assume that all the water would

be routed through Harlan County Lake so that it could be
delivered in the irrigation season, or did you want it
to be delivered in the irrigation season, so you assumed
it was routed through Harlan County?

A The primarily assumption is stated in the
first sentence. It's that the short -- or, excuse me,
the overuse would have been available to Kansas Bostwick
from Harlan County Reservoir.

Q You also calculate Courtland Canal losses
in this section. Did you speak to anyone about those
losses, those actual losses in '05 and '06?

A | don't think directly. There's a long

history on this issue going back to the arbitration
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hearing. There were definitely discussions conducted
between the parties.

Q Talked to Mr. Groff probably?

A Probably.

Q All right.

A And the arbitrator.

Q Okay.

A No -- no direct discussions since that time
that | can recall.

Q All right. Do you know what KBID
specifically identified as the irrigation season during
20057

A No, | don't.

Q Do you know whether KBID has ever set an
irrigation season from May 1 to September 307?

A | know that May 1 fits within when they
take water. | don't recall that they have a specific
end-of-year designation that they make. I'm not aware
of it if they do.

Q If the -- well, strike that.

Mr. Book, I'm going to hand you the KBID
2005 annual report and just ask you if you've looked at
this document before?

MR. WILMOTH: We'll mark this as

Exhibit 17.
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(Deposition Exhibit 17 was marked.)

MR. WILMOTH: Pete, do you want one?
MR. AMPE: Yes.

MR. DRAPER: What number is this, Tom?
MR. WILMOTH: 17.

A | probably have looked at this before. |

don't recall specifically.

Q (BY MR. WILMOTH) I'd like to turn your

attention to page KBID 517. Do you see the

precipitation numbers in that third column?

A Yes.

Q Could you calculate the irrigation season

precipitation for me? Do you need a calculator?

A | have a calculator with me, if | can --
Q That would be fine.
A --grab that.

(A pause occurred in the proceedings.)
A I'm calculating 19.75 inches.

Q And how does that compare to the 40-year

average in column 47

A | calculate 19.38 for the average. So that

calculates very close to the average.

Q And this is May through September, right?
A I'm using May through September, yes.

Q Thank you.
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Can you conduct the same analysis for me
using only June, July and August, please.

A I'm calculating 17.04 for the year 2005
during the three months, June, July, August, and that
compares with 11.29 for the average.

Q So as a percentage of the average, what is
the actual precipitation June through August of '057?

A 150 percent.

Q Do you know how much water KBID actually
diverted during the irrigation season in 2005?

A Yes.

Q How much water was that?

A Could you repeat the question?

Q Do you know how much water was actually
diverted by KBID in 2005?

A Well, your question has some complications
to it. Appendix B-2 indicates the total diversions at
Guide Rock. In 2005, there was no water delivered to
NBID, so | think the answer to your question is the
amount of diversion, which is 17,863. That's in
Appendix B-2.

Q And what's the source of that information?

A The Bureau records.

Excuse me, | need to modify that answer.

Q All right.
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A That tabulation is only for the months of
May through September. | don't believe | have the total
diversion in my report. That's a seasonal diversion,

I'm sorry. | don't know the total diversion for the
year.

Q And what Bureau information did you rely
on?

A The Bureau of Reclamation records of the
Bostwick and Courtland Canal operation. I've got a
specific file name listed on footnote 1 of Appendix B-2.

Q Did you create that file or did the Bureau?

A That's a Bureau file.

Q Where is that file housed?

A Well, we typically obtain that information
directly from the Bureau of Reclamation.

Q Do you know whether that file's been
provided to the State of Nebraska?

A I'm certain that it has.

Q Do you know when the irrigation season
actually occurred in 2005 within KBID, the dates of the
irrigation season in 2005 as set by KBID?

A There is a note on -- on the report for
2005 from KBID. It's on Bates No. 520 that says the
first deliveries of irrigation water and the last day of

delivery that -- | don't know if that relates to their
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season, but that's certainly an indication of the period
in which they were running water. That would be in the
lower KBID, not the upper.

Q So that's about a 45-day window?

A [ thinkit's probably 55 or 56 days,
something like that.

Q And how much water did you determine KBID
would have taken from Harlan County Lake in '05 had
Nebraska not overused its allocation?

A | have a number which is April to September
for the year 2005 at the stateline, so this is not at
the point of diversion on the river, and it's 57,077
acre-feet.

Q So let me take you now to what actually
went on in 2005.

If we had, in KBID in 2005, a 55-day

irrigation season and 17 inches of rain between June,

July and August -- and KBID actually delivered how much

water during that period?
A Where are you asking in reference to?
Q How much actual water was delivered.
A The farm delivery for 2005 was 12,601
acre-feet. That's a different number than we were
talking about on the last question.

Q Well, utilizing that and the precipitation
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and the actual irrigation season, where would you put
all of this water? Where would it go?
A On the fields.
When?
During the period May through September.

Why did you select May through September?

> 0 r» D

Based on historical operations and records.

Q We've plotted out the start and end of the
irrigation seasons from the KBID annual reports over the
last eight years.

MR. WILMOTH: Mark this as Exhibit 18.
(Deposition Exhibit 18 was marked.)

Q (BY MR. WILMOTH) Assuming for the sake of
argument that these dates are correct, how often does
KBID set irrigation seasons from May through September?

A I don't know if these are set seasons or if
this is simply recording the historical first date and
last date deliveries.

Q Well --

A Your note indicates that it's simply the
recorded first day and last day.

Q Let's look at 2009. \Was that a water-short
year?

A I don't know.

Q How about 2010, was that a water-short
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year?

A What's your -- what are you referring to
when you say water-short year?

Q Well, I'm referring to water-short year
under the accounting procedures, the RRCA accounting
procedures. There's also a concept of water-restricted
year, as | understand it, according to KBID.

Let me ask you, with regard to 2009, was it

a water-short year under the RRCA accounting procedures?

A No.

Q Was it a restricted-water year under the
KBID rules?

A I don't know.

Q Can you determine that from looking at the
KBID annual reports?

A It's possible.

Q Let's assume for the sake of argument that
these do represent the irrigation season as KBID defines
it, and let's assume for the sake of argument that 2010
is neither a water-short year under the RRCA accounting
procedures nor a water-restricted year under the KBID
rules.

What's the length of that irrigation
season?

A Which year were you asking about again?
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Q 2010.

A Three months.

Q So what would happen to your analysis if
you were required to assume the delivery of all that
water within those three months?

A It's possible it wouldn't affect it.

Q Is it possible that it would affect it?

A ldon't know.

Q Do you have any opinion, based on your

experience with irrigators and your knowledge of the

KBID system, as to whether it would have been reasonable

or prudent for KBID to have taken all that water in
three months?

A Yes. Based on my observations and review
of the historical data, that they typically diverted a
full supply, which is 12 to 15 inches; 15 inches is full
supply and they often diverted 12 inches.

And whether that occurred specifically
between June 1 and August 15 or between May 1 and
September 30, it doesn't really matter for purposes of
my analysis. It's a seasonal analysis and so the
quantities that we projected were within the historical
practice.

Q Does it matter that there were 17 inches of

rain during that three-month period?

N9230
91 of 196



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

92

A | don't know.

Q Based on your experience with the District,
is it possible that they might have left some of that

water in storage for carryover to 2006 --

A That's --

Q -- given that they were having all of this
precipitation?

A That's possible.

Q I'd like to turn your attention now to
Section 4 of your report. You note that historical
operational records from KBID were used to compute
system efficiency, but | didn't find a citation there.

Can you tell me which records you're
referring to?

A Those are -- well, let me check my source
here.

These are Bureau of Reclamation records.

Q I'm sorry, Bureau of Reclamation records?

A Yes.

Q Okay. So they're not KBID records?

A | don't know to what extent KBID provides
some of this data to the Bureau. It could be joint KBID
collected, reported to the Bureau records. That's
possible.

Q Is the source of those records cited in
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your report?
A Yes. We used Appendix C to derive the loss
factors.

Q What is the source for Appendix C?

A Bureau of Reclamation records.

Q Which records?

A It's a series of tables that the Bureau
produces of --

Q Is there some --

A -- deliveries and canal diversions.

Q Is there some way for you to identify those
for us?

A Probably by file name. Some of this
information had been produced back in the arbitration
and it didn't change. Some of that, we didn't include
in the data transfer this time.

Q A little further down in the next
paragraph, you also note that records are available for
four different things, as | infer it: Water delivered
above and below Lovewell, discharges from canal and
lateral wasteways, farm deliveries, and computed canal
losses.

Can you tell me which records you're
referring to there?

MR. DRAPER: Which page are you on, Tom?
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MR. WILMOTH: 4, extending to 5.

A That's the same set of records that | was
referring to. It's the USBR collection of data.

Q (BY MR. WILMOTH) Okay. I'd like to hand
you a document that we received from the Department of
the Interior and ask you to review it and let me know if
you've seen it before.

MR. WILMOTH: We'll mark it as Exhibit 19.
(Deposition Exhibit 19 was marked.)

A | recall seeing tabulations like this. |
don't know that I've specifically seen this one because

it goes through 2010. It's probably later than anything
| would have looked at.

Q (BY MR. WILMOTH) Is this the type of data
that you typically would rely on, assuming for the sake
of my question that this was produced by the Department
of the Interior?

A Yes, subject to an issue that sometimes you
run into with differences in records and different
tabulations, which does happen from time to time.

The Bureau does maintain a set of tables
that we referred to in our report, which contain some of
the internal detail of losses and deliveries and canal
diversions, which may or may not be consistent with the

totals in this table. | would expect them to be close.
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Q Do you have an opinion as to the value, the
relative value, if you will, of the data that KBID
presents to the Bureau and the data the Bureau actually
finalizes?

A No.

Q | understand that in selecting the value
for the acreage normally irrigated in KBID, that you
relied on the period 1994 to 2000; is that correct? I'm
on page 5 now.

A Yes, that's correct.

Q How was this value utilized?

A 1 didn't utilize it, other than to report
it here as prospective.

Q Do you know how the value was utilized by
the economists, Dr. Hamilton or Dr. Klocke --

Dr. Robison -- or, for that matter, Dr. Klocke?

A Joel Hamilton derived his own value of the
acreage to be considered for the years based on his
interpretation of the records over some period of -- of
time. |didn't do that.

Q I'd like you to look at this period
critically for me, from 1994 to 2000, and assume for the
sake of my next question that if you were to calculate
the average amount of acreage irrigated relative to the

available service area, the long-term average is
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74 percent.
Do you believe utilization of a value of
89 percent is appropriate and representative of a

so-called normal condition?

A | don't specifically have an opinion on
that.

Q If | asked you to identify the normal
condition, what would you select?

A If | was trying to evaluate the acreage at
the end of the period here, | would use numbers at the
end of the period, subject to any specific information |
had about individual years that would have created
anomalous acreages in an individual year or would have
created a special circumstance related to whatever
affects water use.

Q Is there any value to the long-term average
| referenced?

A Notifit's a -- not if it's a district
that's trending and if the acreage was increasing over
time. For reasons of development or later practice, |
would think you would tend to use the later years.

Q Do you have an opinion as to whether KBID
reflects any such trends?

A Yes. My understanding was that the acreage

had been expanding over the period.
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Q Do you know why that is?

A Not specifically, no.

Q Now, if | understand the remaining
discussion on page 5 here, you've derived an average
application over this period, '05 and '06, of 13-1/2
inches; is that right?

A The 13.5 inches was an average for the
years 1994 through 2000.

Q Are you suggesting that in 2005, KBID would
have applied 13-1/2 inches of water, irrigation water?

A They could have.

Q Is that an inherent assumption in your
report?

A No.

Q What volume of water, in terms of depth, do
you assume KBID would have applied?

A The acreage that was used in the

calculation of the number of inches shown in Table 3 was

provided by Mr. Hamilton. And based on the acreage that

he was using for his analysis, he had asked me to
quantify the farm deliveries in terms of the number of
inches. The number for 2005 is 10.5.

Q Okay. So are you suggesting then that KBID
would have applied 10-1/2 inches of irrigation water in

20057 I'm trying to understand the relationship between
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the 13-1/2 and the 10-1/2 number.

A The 10-1/2 is less. I'm not suggesting a
number because Mr. Hamilton selected the acreage.

Q Okay.

A He could have come up with an acreage that
was smaller and had a higher inches or gone the other
way.

Q Okay. So you have no opinion on whether
that's an appropriate value or not?

A | do have that opinion. The total acreage
that he requested | use, the 38,407, is very comparable
to the average for the period '94 to 2000, so it seems

on its face to be appropriate.

Q Soif that's appropriate, then, do you
believe, sitting where you do today, that KBID would
have applied 10-1/2 inches of irrigation water in 20057

A Yes.

Q And that's true notwithstanding the fact
that they received 150 percent of average precipitation
from June through August?

A Yes.

Q Did your analysis consider that actual
rainfall or the ET needs of the crop during that year?

A Yes.

Q How so?
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A By not exceeding some upper limit. If |
had calculated a number from the overuse that would have
been either over the 15 inch or if it had been over the
average of 13-1/2 inches, at that point, | would have
started to indicate to the economists that the amount of
water would have been unlikely to be taken. But neither
of those conditions happened.
Q So if | understand what you're saying, had
you seen a result that indicated KBID would have taken
more than 10-1/2 inches, you would have suggested that
was inappropriate?
A No.
Q Can you help me understand your prior
answer?
A The -
Q Do we need to read it back? We can.
A No. The two numbers | gave you were 13-1/2
and 15.
Q And15.
A So | never referenced the 10-1/2.
Q | apologize.
So do | understand you to say that had the
analysis concluded that more than 15 inches would have
been applied, you would have thought that was suspect?

A Yes.
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Q And on what basis would you believe that to
be suspect?

A A nominal diversion -- or delivery, excuse
me, of more than 15 inches would have exceeded probably
most years of use by KBID, at least in more recent
years -- I'm sorry, not the drought years, but the '94
to 2000 period. And it would have exceeded their --
their base allocation.

So at that point, | would have indicated
that the results need to be reviewed.

Q Okay. And do you have any sense of what
the net irrigation requirement was for corn, for
example, in 2005 within KBID?

A No.

Q Turning to page 6, you note that certain
historical data were used to determine the proper
allocation of irrigation deliveries above and below
Lovewell; is that right?

This is at the top of page 6, first
paragraph, midway through.

A Yes.

Q Again, I'd like to ask what data you're
referring to there?

A The same data that relates to farm

delivery, primarily.
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Q This is the USBR data, the Bureau data?

A Yes.

Q Okay. This is the data that was produced
during the arbitration?

A Yes.

Q And down in the second paragraph -- |
believe we might have covered this, but | just want to
be clear -- you state that typically KBID users take
water during the months of May through September.

That's based on your review of the
historical KBID reports, KBID annual reports, or Bureau
data?
That, and discussions with the District.
Mr. Nelson?
Yes.

How about Mr. Ross?

> 0 » O >

| don't recall him describing diversion
season for me.
Q Do you recall reviewing the KBID annual
reports to help gain an understanding of that issue?
A | don't recall that. It's possible that |
did.
Q Do you recall whether they contain any
reference to the start or end of the irrigation season?

A | don't recall -- well, other than what we
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just noticed. Again, you're calling that the season.
I'm calling it the first day and last day of delivery.

Q And do you have a reason to believe those
are different things?

A | don't have any reason to believe they're
the same thing.

Q Okay.

A I'm not even sure what --

Q Sure.

A -- you're referring to with season.

Q So we just don't know?

A ldon'.

Q Okay. Setting aside the discussion we've
been having, just in your practical experience, do
farmers typically furrow irrigate row crops as early as
May?

A Well, there's grain crops which are
irrigated in May. Corn is typically later. Those are
the two row crops | can think of. Soybeans also are row
crops. Those would be later.

Q Why do you not typically irrigate corn --
furrow irrigate corn in May?

A Typically, you plant about the first of
May, and then you won't start irrigating usually till

June, about the first of June.
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Q What is being done typically between May
and June to prepare the ground for furrow irrigation?

A I'm not sure that anything is specifically
done. | suppose furrows are being trenched.

Q Okay.

A Cultivating corn.

Q Then you've got to wait for that corn to
reach a certain height before you can do that without
covering it all up?

A There you go. The crop is growing.

Q Okay. Sois it fair to conclude, then,
that the assumption you've made here about taking this

irrigation water does not apply to furrow-irrigated corn
in KBID?

A | don't think the assumption | made is
particularly sensitive to that because I'm not doing a
monthly time-step analysis. I'm doing a seasonal
analysis.

Q Okay.

A So within the months of May through
September, this amount of water is being available to
them, but used as historically used out there.

Q Okay. So you're not considering in your
analysis this delivery schedule that we talked about

earlier necessarily?
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A Well, generally | know what the irrigation
season is, it's May through September, and so it's
generally within that period. But not -- I'm not
tracking through specific runs or monthly inches
delivered or anything like that.

Q Did you assume a uniform distribution of
deliveries over the five months?

A No.

Q How did you -- or did you at all make any
distinction with regard to the rate at which that water
is delivered?

A We used an historical allocation to the
months, where we needed information on the return flow
timing issue. That was kind of a small issue, but that
part of the analysis required monthly --

Q Okay.

A --time steps, and we simply took the
historic diversion record pattern.

Q Soif | understand then, you took the
overall volume, and then you looked at that distribution
and made a relationship there?

A Yes.

Q Okay. Is that reflected in your report?

A It's in the backup data certainly.

Q Is it possible for you to identify that
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data from the file structure you have?

A | would say it's most likely in one of
those two return flow files that were -- that |
mentioned earlier this morning, Excel spreadsheets, as
backup. | know the information is out there. It
doesn't appear that it shows up in a table in the
report, though.

Q Could you identify that corresponding
relationship if we needed you to? | don't mean right
now when you're si